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A selection of Aloe species were tested for possible
inhibition of lipid peroxidation and free-radical scav-
enging effects. Most of the Aloe species tested con-
tained chromone glycoside compounds with radical
scavenging activity in the diphenylpicrylhydrazyl
(DPPH) TLC assay. Aloe claviflora, A. thraskii and A.
maculata had moderate activity in the lipid peroxidation
assay, whereas the other species tested did not show
inhibition. Despite their free radical scavenging activity,
most species did not prevent lipid peroxidation, so the
tested aloes do not seem to have promising antioxidant
activity.
In recent years there has been focus on plants with antioxi-
dant activity. Such plants are in broad circles believed to be
healthy and prolong life, as they inhibit lipid peroxidation or
at least afford protection from damage by free radicals (Yen
et al. 1997).
Oxygen radicals from endogenous and exogenous
sources are implicated in many diseases. They have been
shown to be a major cause of endogenous damage to DNA,
proteins, lipids and other macromolecules (Halliwell et al.
1992). Their release into tissues results in various disorders
such as ischemia, aging and numerous degenerative dis-
eases, such as cardiovascular diseases, cancer and neu-
rodegenerative diseases (Droy-Lefoux and Packer 1999).
Active oxygen in the forms superoxide, hydrogen peroxide
and hydroxyl radicals, attack biological molecules leading to
cell and tissue injury. A major health risk is the oxidation of
lipids in the cell membranes. Active oxygen and free radicals
are produced by certain chemical carcinogens and play a
role in the carcinogenic process (Cerutti 1985). Hydrogen
peroxide has been reported by Slaga et al. (1982) to pro-
mote tumours in mouse skin. Cunningham et al. (1987)
demonstrated that superoxide produced single strand
breaks in DNA in Chinese hamster ovary cells in a dose
dependant manner.
Naturally occurring antioxidants are found in plants and
can be observed in fruit, vegetables, nuts, seeds, leaves,
flowers, roots and bark (Pratt and Hudson 1990).
Aloes are reputed to have been used therapeutically since
Roman times (Reynolds and Dweck 1999). Although most of
the research has concentrated on Aloe vera, South Africa
harbours 119 species of Aloe (Glen and Hardy 2000), of
which 49 are used in traditional medicine (Arnold et al.
2002). No published information reporting on the antioxidant
activity of Aloe could be found and it was decided to screen
a number of species for antioxidant activity to establish
whether they exhibit this important action.
Aloe species were sampled randomly, but in such a way
that the major groups of Aloe secondary metabolites were
represented. Aloe leaves were collected from the succulent
collection of the National Botanical Institute (Pretoria). The
exudates were collected from the excised leaf on filter paper,
air dried and dissolved in methanol. For the lipid peroxida-
tion assay, whole leaves were dried, pulverised and extract-
ed with methanol. All extracts were redissolved to a concen-
tration of 2.5mg ml–1 in ethanol for testing in the lipid perox-
idation assay.
The methods of Stine et al. (1953) and Yen et al. (1998)
formed the basis for the development of the lipid peroxida-
tion assay. The assay was performed according to Lindsey
et al. (2002). Ten microlitres of linoleic acid and 10µl plant
exudate were mixed with 1ml ethanol in an Eppendorf tube.
The Eppendorf tubes were incubated in the dark at 25°C for
24h. Twenty microlitres FeCl2 (0.014M) and 20µl KSCN
(30%) were added to each tube. The absorbance was read
at 500nm before and after incubation. To eliminate the inter-
ference of pigment on the colour reaction, blanks of the plant
extracts (without linoleic acid) were reacted with FeCl2 and
KSCN. Results are a mean of 5 replicates. Ascorbic acid and
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α-tocopherol were used as standards. Percentage inhibition
of linoleic acid oxidation was calculated as follows:
% Inhibition = (1 – [(Absplant t24 – Abs plant blank t24 – Absplant t0) /
(Absblank t24 – Absblank t0)] ) x 100
For the DPPH screening on TLC, five hundred µg of each
of the Aloe exudates were applied to Merck silica gel 60F254
0.25mm TLC plates and developed in ethyl
acetate:methanol:water (100:16.5:13.5). Aloin A (Roth,
Karlsruhe) was used as a standard. The plates were
sprayed with a 0.2% solution of the stable radical DPPH
(Kirby and Schmidt 1997, Burits et al. 2001). Active com-
pounds were detected as yellow spots on a purple back-
ground. Zones where the colour changed within 30min after
spraying were taken as positive results.
The results of the DPPH TLC screening are shown in
Figure 1. Radical scavenging compounds able to donate
hydrogen atoms or electrons are detected as white-yellow
spots on a purple background after reaction with DPPH
(Figure 1D). As many of the compounds in the Aloe species
are yellow in VIS before spraying with DPPH (Figure 1C) it
becomes difficult to say with certainty whether the yellow-
white spots obtained after spraying with DPPH are the result
of radical scavenging, or just because the compounds are
yellow. Most of the species contained several compounds
with free radical scavenging abilities. Aloe claviflora and A.
maculata did not contain compounds that reacted with
DPPH. From the TLC analysis it could not be ascertained
whether A. khamiesensis, A. longistyla, A. microstigma and
A. succotrina contained compounds that reacted with DPPH,
as the compounds were also yellow in VIS before spraying
with DPPH.
The aloin standard reacted with DPPH. A. ferox and A.
excelsa accumulate this anthrone C-glycoside, and in the Rf
region corresponding to aloin a yellow band is seen on the
DPPH plate. This could possibly also be attributed to the
chromone aloeresin A which has a similar Rf value to aloin
and is present in both species. Aloesin (also a chromone)
with a Rf of 0.2, produced a positive response with the DPPH
as can be seen for A. ferox, A. excelsa and A. thraskii.
Aloes generally produce a pair of anthrone-C-glycoside
isomers (observed as a single spot on the TLC plates). The
dominant compounds in Aloe leaf exudates are the
chromone glycosides (e.g. aloesin and various aloeresin
derivatives). Judging from the TLC plates these are proba-
bly the compounds which have reacted with DPPH. Aloe
thraskii for example accumulates six chromone derivates
and the anthrone homonataloin (Viljoen 1999). A series of
compounds (possibly chromones) have produced a positive
reaction with DPPH. Aloe succotrina does not produce any
chromones, only 7-hydroxyaloin and derivatives thereof.
This species did not show any activity in the DPPH assay.
Aloe maculata does not accumulate any chromones or
anthrone C-glycosides in the leaf exudate (Viljoen 1999) and
lacked activity in the DPPH assay.
Aloe longistyla produces a series of 5-hydroxyaloin deriv-
atives (Viljoen 1999), these compounds appear to have pro-
duced a positive result with DPPH. The TLC plate viewed at
254nm shows three strong absorbing bands for A. claviflora
which are all 10-hydroxyaloin derivates (Dagne et al. 1998).
These compounds did not react with the DPPH. Flavonoids
are known for their free radical scavenging activity. The two
flavonoid-producing species A. glauca and A. suzannae
(Viljoen et al. 1998) showed a positive reaction with DPPH.
Results of the screening of Aloe species for inhibition of
lipid peroxidation are given in Table 1. Most species did not
have any inhibitory abilities. A. claviflora had the highest
inhibition at 57%. One sample of A. thraskii, A. maculata and
A. cryptopoda all exhibited 30% or higher inhibition of lipid
peroxidation. This level of inhibition is not very encouraging.
In a previous screening of South African food plants in the
Table 1: Inhibition of lipid peroxidation (%) by leaf extracts from various Aloe species
Aloe species Inhibition of lipid peroxidation (%) Aloe species Inhibition of lipid peroxidation (%)
A. africana 0 A. longistyla 0
A. arborescens 0 A. lutescens 0
A. arborescens 0 A. maculate 33
A. cameronii 0 A. microstigma 10
A. castanea 0 A. mitriformis 0
A. claviflora 57 A. peglerae 21
A. comptonii 0 A. rivae 0
A. cryptopoda 30 A. rupestris 0
A. desertii 28 A. secundiflora 0
A. excelsa 0 A. speciosa 3
A. falcate 0 A. succotrina 0
A. ferox 0 A. suzannae 0
A. ferox 0 A. thraskii 0
A. ferox 1.4 A. thraskii 40
A. gariepensis 25 A. thraskii 9
A. gerstneri 0 A. vera 0
A. glauca 22 A. vera 19
A. khamiensis 18 A. wickensii 0
A. littoralis 29
α-tocopherol, 10µM 64%, 20µM 100%
ascorbic acid, 500µM 66%, 1 000µM 100%
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Figure 1: DPPH TLC screening of Aloe leaf exudates for radical scavenging activity. A: plates viewed under 254nm UV-light; B: plates viewed
under 366nm UV-light; C: plates viewed under VIS light. Plates A–C were viewed before treatment with DPPH. D: plates 30min after treat-
ment with a 0.2% solution of DPPH. Yellow-white spots indicate radical scavenging activity
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same assay values of 100% inhibition were obtained
(Lindsey et al. 2002).
It is puzzling to note that two of the species, A. claviflora
and A. maculata, with highest inhibition of lipid peroxidation
did not contain radical scavenging compounds detected in
the DPPH assay.
Relating the leaf exudate chemistry as chromatographi-
cally recorded by Viljoen (1999) to the activity on the inhibi-
tion of lipid peroxidation (Table 1) is somewhat challenging.
Aloes are usually placed into two major chemotypes
depending on the accumulation of the anthrone C-glycoside
(homonataloin or aloin). For example Aloe africana, A.
arborescens and A. falcata all accumulate the aloin isomers
while A. mitriformis and A. speciosa produce homonataloin
A and B. All of the five above mentioned species had no
activity in the lipid peroxidation assay indicating that the
anthrones are probably not responsible for the activity. It is
remarkable that species which are almost chemically identi-
cal with reference to their exudate composition produce dif-
ferent values of activity. Viljoen and Van Wyk (1999) report-
ed chemical similarity between A. peglerae and A. mitri-
formis, yet the former species showed an inhibition of 21%
while A. mitriformis had no inhibition of lipid peroxidation.
Similarly A. claviflora (57% inhibition) is chemically similar to
A. littoralis (29% inhibition) and A. falcata (Viljoen et al.
1998), the latter species however had no inhibition. One
would have to be cautious to relate the observed activity to
the chemical composition of the leaf exudates; it seems like-
ly that other compounds than the phenolics are responsible
for the inhibition of lipid peroxidation. Aloe leaves are most-
ly composed of the gel which contains polysaccharides and
the leaf exudates which contain high levels of anthrones and
chromones. For the samples tested for activity on lipid per-
oxidation whole leaves were dried, pulverised and extracted
with methanol. This process of extraction is not selective
and would extract a whole suite of compounds occurring in
the rind of the leaf, the exudate and also the gel. 
Most of the aloes had radical scavenging activity due to
the chromone glycosides. However, this radical scavenging
activity did not prevent lipid peroxidation and only a few of
the Aloe species were able to partly inhibit lipid peroxidation.
Based on these results aloes do not show promising antiox-
idant activity.
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